A method of analyzing rationality of expectations of economic agents, Empirical results clearly show that expectations of Polish entrepreneurs are not formed rationally. Rationality condition is confirmed in such a limited number of cases that it is not even feasible to differentiate between private and public enterprises as far as rationality of their expectations is concerned. Price expectations seem to be even more irrational than industrial production expectations analyzed earlier.
1.

Introduction
Expectations 1 of economic agents exert unquestionable influence on their decisions.
Not surprisingly, analyses of properties of expectations formation processes often provide valuable insights for both explanation and prediction of economic behavior. In particular, expectations concerning price changes are believed to have substantial effect on decisions undertaken by economic agents.
This paper aims to formulate and verify the hypothesis that price expectations of Polish industrial enterprises are formed rationally. Empirical analysis is based on contingency tables summarizing firm-level data collected by the Research Institute of Economic Development of the Warsaw School of Economics through business tendency surveys.
As a tool of empirical analysis of rationality of expectations, Rational Expectations
Hypothesis (REH) is used. J. F. Muth expressed it in the following way:
(...) expectations, since they are informed predictions of future events, are essentially the same as the predictions of the relevant economic theory. At the risk of confusing this purely descriptive hypothesis with a pronouncement as to what
firms ought to do, we call such expectations 'rational. ' [1961, s. 316] Since the 1970-ties, enormous growth of interest in Muth's hypothesis has been documented in thousands of publications. A high point of this research program -which has since earned the name of Rational Expectations Revolution -was the Nobel Prize awarded in 1995 to R. E. Lucas in recognition of his work of applications of REH in macroeconomics.
Features of expectations formation processes -among them, their rationality -may be analyzed either directly or indirectly. Indirect studies of various hypotheses as to the way expectations are formed are based on cross-restrictions tests in simultaneous equations systems and therefore are dependent on structural relationship described by a model. Direct analysis of expectations formation processes consists of verifying if expectations observed in experiments or surveys meet certain requirements (among them, unbiasedness and orthogonality of forecasts errors with respect to selected elements of the information set;
see Tomczyk [2004 b] 658, as this number of respondents took part in both surveys.
Definitions
Let us consider forecasting (or forming expectations about) K-dimensional vector 
where family of sets {
..., , 2 , 1 , = meets the following condition: U and ∅ for . 
Selection of category corresponds to the following answer: for , and
Optimal forecast is defined as forecast with the smallest mean square error (see Shiller [1978] ) on information set Γ :
where E denotes expected value operator.
Expectations are, however, unobservable, and known only through their forecasted changes . Hypothesis that observed expectations are equal to the optimal forecast may be expressed in the following way:
where Ω is the family of information sets defined, by analogy with (2), by
,...,
In order to test rationality of expectations I will assume that equation (4) describes the necessary condition for the forecasts of respondents of the RIED business survey test to be considered rational. REH requires that economic agents effectively make use of all available and relevant information, including their knowledge about processes taking place in the economic system. It also postulates that economic agents know the system sufficiently well to be able to forecast its behavior from experience and do not systematically ignore information that could be used to improve their forecasts. Optimality of forecasts, as described by equation (4), does not considerably reduce the generality of analysis. It can be proved (see Gourieroux and Pradel [1986] ), that in case of qualitative variables, forecast with minimal square root error belongs to the wide class of forecasts for which results of rational expectations tests are comparable.
In order to verify the hypothesis that expectations of Polish manufacturing industry enterprises are formed in a rational manner, the following theorem will be employed.
Theorem (Gourieroux, Pradel [1986] )
Rational expectations hypothesis defined by (4) is true if and only if
The proof consists of two parts. First, authors show that the optimal forecast corresponds to selection of the category characterized by the highest conditional probability on a given information set. Then they prove identity of three notations of REH defined as the optimal choice from the point of view of minimizing mean root square error of prediction. They point to one of these notations as particularly useful in case of qualitative data. It allows to replace REH, in which information set is not clearly defined, by a condition based on the smallest element of an information set that includes forecast of variable under consideration. 
Results of empirical analysis
Theorem (6) will be now used for making inferences about rationality of Polish entrepreneurs. Appropriate contingency tables have been created on the basis of business survey data for two forecast horizons (3 months and 4 months) and constructed separately for public sector, private sector, and all enterprises jointly. 4 Detailed results are presented in tables in Appendix 2. The following notation is used:
T -condition described by equation (6) is fulfilled, N (1) -condition described by equation (6) is not fulfilled because of category number 1 (which means that among enterprises expecting increase in prices, more enterprises later observed decrease or no change in prices than actual increase), N (2) -condition described by equation (6) is not fulfilled because of category number 2, N (3) -condition described by equation (6) is not fulfilled because of category number 3.
For once, question about rationality of price expectations of Polish industrial enterprises seems to have been answered: they were consistently irrational. Hypothesis (6) is supported by the data in only 8 cases out of 672 (across 112 months, 2 forecast horizons, and 3 types of ownership structure). In all remaining cases it is not.
The major source of irrationality seems to be error of type N (1); it appears in 96% of all the cases considered. N (1) denotes overly optimistic attitude of respondents who expect increase in prices while a more rational forecast would describe no change or decrease in prices. (Let's remember that respondents express forecasts about prices of their own products and therefore expectations of high prices may be interpreted as optimistic.)
However, in majority of cases, N (1)-type error is accompanied by N (3)-type error of excessive pessimism. N (2)-type error does not appear even once, and "no change"
category always constitutes the largest fraction, by far, of every contingency table.
Results summarized in Appendix 2 clearly suggest that vast majority of respondents expect no change in prices of products manufactured in their companies in the 3-to-4 month time horizon, and find their expectations confirmed. Those respondents, however, who expect either increase or decrease in prices, generally miss the target. "Optimists"
noticeably outnumber "pessimists".
It may be interesting to compare these results with those obtained for expectations about industrial production (see Tomczyk [2005] ). Analysis was based on the same set of survey data (RIED questionnaires in manufacturing industry) spanning the period of March 1997 -January 2004. The results were different, though. Rationality condition (6) was fulfilled much more often, up to 32% of cases for privately owned enterprises. A difference in degree of rationality between private and public companies was noticeable, the private ones exhibiting more rational expectations. N (1)-type error (i.e., excessive optimism) was a dominant one, with N (3)-type and N (2)-type errors (i.e., excessive pessimism or excessive inertia) appearing only rarely.
Concluding remarks
Analysis of contingency tables obtained through business tendency surveys in industry suggest that expectations of Polish entrepreneurs are not formed rationally.
Rationality condition (6) is fulfilled only in 8 cases out of 672, and such a small number of confirmations does not even allow to differentiate between private and public enterprises as far as rationality of their expectations is concerned. Price expectations seem to be even more irrational than industrial production expectations analyzed earlier (see Tomczyk [2005] ).
Heavy share of the "no change" category is typical for analysis of expectations contingency tables. Concentration of responses in this category suggests that entrepreneurs select it because option "I don't know" is not available. This interpretation seems to be confirmed by the fact that whenever respondents attempt to point to the direction of expected change in prices, they are almost always wrong.
On the basis of results obtained in this paper, a few directions of further research could be suggested:
1. Considering other levels of analysis next to forecast horizon and ownership structure (for example, industrial sector or enterprise size).
2. Testing hypothesis of rationality of expectations of individual respondents using microeconometric models. 
Appendix 2 Empirical results
The following notation is used: T -condition described by equation (6) is fulfilled, N (1) -condition described by equation (6) is not fulfilled because of category number 1 (which means that among enterprises expecting increase in prices, more enterprises later observed decrease or no change in prices than actual increase), N (2) -condition described by equation (6) is not fulfilled because of category number 2, N (3) -condition described by equation (6) is not fulfilled because of category number 3.
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